We conducted an experiment to assess the use of olfactory traces for spatial orientation in an open environment in rats, Rattus norvegicus. We trained rats to locate a food source at a fixed location from different starting points, in the presence or absence of visual information. A single food source was hidden in an array of 19 petri dishes regularly arranged in an open-field arena. Rats were trained to locate the food source either in white light (with full access to distant visuospatial information) or in darkness (without any visual information). In both cases, the goal was in a fixed location relative to the spatial frame of reference. The results of this experiment revealed that the presence of noncontrolled olfactory traces coherent with the spatial frame of reference enables rats to locate a unique position as accurately in darkness as with full access to visuospatial information. We hypothesize that the olfactory traces complement the use of other orientation mechanisms, such as path integration or the reliance on visuospatial information. This experiment demonstrates that rats can rely on olfactory traces for accurate orientation, and raises questions about the establishment of such traces in the absence of any other orientation mechanism.
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Field observations of the behaviour of various mammal species suggest that olfactory traces might be used for orientation. Wood mice, Apodemus sylvaticus, have been observed to follow the same trails over days (Jamon 1994) . As underlined by the author, however, the role of these trails in the orientation of the animals remains unclear. Peters & Mech (1975) suggested that wolves, Canis lupus, may remember the locations of surrounding patches based on olfactory information. This hypothesis implies that wolves form an internal representation encoding the spatial relations between the different traces that allows them to orient within their home range. Benhamou (1989) proposed that small mammals could orient within their home range by following olfactory trails deposited during exploration. The accumulation of olfactory traces would eventually constitute a radial olfactory gradient centred at the nest. The animals are assumed to use variations in the intensity of the olfactory stimulus to orient themselves relative to their nest. Rats, Rattus norvegicus, are also known to mark with urine the paths that they regularly use around their nest (Eibl-Eibesfeldt 1950) . Rats can travel long distances over the same paths, following the darkened sewer systems for instance, to go to one food source and back to their nest (Twiggs 1962 cited in Telle 1966 . The rat's reliance on olfactory information for accurate orientation has thus been suggested, but the actual reliance on such a marking remains to be demonstrated.
In contrast, numerous laboratory experiments have shown the importance of visual information in solving spatial tasks. It is now well established that rats can discriminate a goal location relative to distant visual cues in the absence of any local cue at the goal site or on the substrate on which they move (e.g. Morris 1981; Schenk 1985) . Wood mice can also rely on distant visuospatial information for place learning in laboratory tasks, and are not dependent on the presence of olfactory cues or trails (Schenk 1987) . Distant visuospatial information is preferentially used for place learning by laboratory rats and predominates over local olfactory or visual cues when such cues are incongruent (Lavenex & Schenk 1995) . Nevertheless, the use of olfactory traces for spatial orientation remains often suggested. In laboratory experiments using dry mazes, noncontrolled olfactory traces are thus generally made irrelevant by rotating the floor of the arena in which the animals perform a task (e.g. Lavenex & Schenk 1995) .
If olfactory information is not necessary for accurate orientation, it might still influence the animal's behaviour. The presence of conspecific odours has been shown to influence the behaviour of subjects subsequently tested
